This research used a 360 degree assessment tool modelled from the competing values framework to assess the curriculum. A total of 100 Master's of Business Administration students and 746 of their work colleagues completed the 360 degree assessment tool. The students were enrolled in a course on leadership and management. The results of the assessment demonstrated similar patterns of strengths and development needs between the mean self-assessment of the students and those of their work colleagues, although work colleagues tended to assess the students slightly higher. The patterns revealed development needs in soft skills such as conflict management and mentoring, as well as in strategic management and project planning. Gender effects were evident with women needing particular development in competencies related to developing and communicating a vision, setting goals and objectives and designing and organising. The results provide evidence-based approach to assessing curriculum. As many programmes use a variety of assessment tools in their programmes, collecting data across cohorts can be a valuable evidence-based strategy to assess and evaluate curriculum content against real learner needs.
Introduction
University programmes try to stay abreast of the changes relevant to their teaching by monitoring advances in knowledge, needs of industry, market demands and government and institutional requirements (Bentley et al. 2012) . They do this through several strategies. First, academic programmes recruit staff with relevant experience. This experience ensures that the academics are connected and have contacts that enable them to keep in touch with trends. Second, courses often have a board of external advisors. These advisors are usually practitioners working in the areas employing graduates. Depending on their role and the nature of the programme, they advise on industry trends and suggest where the curriculum needs transformation (Zahra, Newey, and Shaver 2011) . Third, academic programmes listen to their students. This can occur through course evaluations, graduate assessments, student forums and student participation on curriculum committees. Fourth, programmes that participate in accreditation will also receive advice and guidance on their curriculum. This paper examines how a self-assessment undertaken by students was used to evaluate the curriculum. This is considered specifically in the context of a Master's of Business Administration (MBA) programme. Students in these graduate programmes usually have workplace experience and are often able to consider what they might need to develop their management skills further. The competing values framework (CVF) survey (Quinn et al. 2011 ) was used to assist students with their personal development. This survey has broad applicability for use in management and leadership programmes even though it was used in this research in the context of an MBA programme to assess curriculum.
MBA is the second most popular postgraduate degree in the United States of America, and while its demand in the USA is plateauing, other countries in the world are experiencing growing demands (Economist 2013) . In the light of the degree's popularity, the MBA curriculum is a hot topic of debate. The business sector, students and organisational stakeholders often insinuate that the academic programme of an MBA is not in keeping with industry trends or needs (Rubin and Dierdorff 2009 ). Other arguments suggest that MBA doesn't prepare work-ready graduates or is too slow to adapt to changes in the environment (Bennis and O'Toole 2005) . These types of comments may resonate with other academic staff, in particular those teaching in programmes that prepare graduates for careers and workplaces that experience constant change.
In recent years, the debate about the management curriculum has intensified (Vaara and Fay 2011) . Financial scandals in large corporations have re-invigorated the need to ensure management programmes teach and embed ethics education (Adler 2002; Bennis and O'Toole 2005; Egri 2013) . Global warming has resulted in curricula that must address issues of sustainability and clean energy (Starik et al. 2010; Stead and Stead 2010) . The increasing interconnectedness of business also requires graduates to be more global in perspective, and internationalisation of the curriculum is another facet impacting management programmes (Doh 2010) .
All of these pressures can increase the difficulty academic staff may have in planning a curriculum that meets the needs of so many stakeholders. One way to gain a conceptual understanding of the learning needs in a course curriculum is to involve industry. Whilst many programmes may consult with industry about the content of their curriculum, they may not do this in a systematic and valid way. Sample sizes may be small and may only target a few individuals (recent graduates and employers). A more robust approach is needed to inform planning and development of the curriculum.
Research-informed teaching is one approach that can enhance curriculum development. It refers to teaching and learning that uses information and perspectives drawn from research to enhance programme content and student motivation (Bentley et al. 2012; Healey 2005; Lingard and Renshaw 2010) . More evidence-based decisions about curriculum are needed to ensure programmes are meeting the needs of their participants. For example, managers in one study placed decision-making processes and managing human capital as their top learning needs, yet these same concepts were ranked very low in terms of what was actually covered in the MBA curriculum (Rubin and Dierdorff 2009) . When these topics were covered, they were offered in one course only and were the least likely to receive multi-course treatment. The reduction in these content areas in MBA programmes is in contrast to an assessment of over 6000 MBA graduates from 2000 to 2006 who sought additional management education in managing human capital, decision-making and strategy and innovation (GMAC 2007) .
Degree assessment
In programmes that teach management and leadership skills, specific surveys are often used that measure a candidate's application and use of these skills. A very common survey that is used to measure leadership and management skills is the 360 degree assessment survey (Atwater, Brett, and Charles 2007; Toegel and Conger 2003) . This survey is used to measure an individual's managerial leadership competency by asking a series of questions about how they manage people, deal with change, direct their team and control resources. These surveys are used both in academic programmes and in industry. The measurement is called a 360 degree assessment survey, because the candidate being assessed receives feedback about their performance from their subordinates, their peers and their supervisors. Figure 1 illustrates this conceptually with the arrows demonstrating the direction of the feedback from the raters. Self refers to the person seeking the feedback.
The reports are usually generated and provided to the candidate who uses the results as part of their ongoing development. If used in the context of an academic programme, for example, they would use the results to prepare a reflective essay or a development plan. Rarely do academic programmes collect this type of data across cohorts over time and use the data to consider the connection to their curriculum content as a formative assessment. Quite often there is a substantial misalignment between the skill sets needed by these candidates in industry and what is actually taught in the academic programme (Pfeffer and Fong 2002) . When considering management skills, for example, there is an expressed need for more 'soft skill' development, such as leadership, communication and interpersonal skills in management courses such as MBA, yet this content appears to be declining (Rubin and Dierdorff 2009) .
Using the data collected from a 360 degree assessment survey in a systematic manner, across cohorts, is one way of increasing the level of research-informed teaching in a curriculum. The data can be used in curriculum planning, development and evaluation, because of its origin directly from their industry sector and the people who work within it. Employing this evidence-based approach enables decisions to be made that integrate the best available data with decision-maker expertise to guide curriculum planning (Rousseau 2006) . It also stops faculty from teaching what they know, and instead focuses on teaching what industry believes graduates need to possess as competencies and skills to work effectively in that sector.
The competing values framework The CVF model was developed by Robert Quinn and associates and explores the concepts of organisational effectiveness and managerial leadership (Quinn et al. 2011) . It is used to measure an individual manager's leadership and management competency. The model can also be used to map an organisation's culture (Cameron and Quinn 2006) . The CVF integrates the underlying theory of many management theories which have emerged over the past century and which, in part, are still considered to be conceptually valid in modern practice.
There is a paradoxical assumption in the CVF model which argues for a 'bothand' approach to managerial leadership. This assumption denotes that all competencies are required in the model to become a competent manager. The competencies, and the values they represent, interplay against one another in importance depending on a situation. As a result, innovation and adaptation vs. stability and control may be required at the same time, and the manager must be able to manage these competing values and the tension they create as opposing forces. This requires managers to have behavioural complexity within the model (Hooijberg and Quinn 1992) to manage this tension, which in turn leads to better organisational performance (Hart and Quinn 1993) as evidenced in numerous studies (Quinn et al. 2011) .
The competing values framework requires managers to deal with the dynamics of flexibility versus control on one axis, and with their internal and external environment on the other axis (Quinn et al., 2011) . This creates four management quadrants (collaborate, control, compete and create), each containing five competencies for the manager to master if they are to operate effectively within the organization.
These competencies were developed through two principle research studies with middle-and senior-level managers, administrators, union representatives and scholars (Faerman, Quinn, and Thompson 1987; Lawrence, Lenk, and Quinn 2009 ). These competences can inform management and leadership curricula and what graduates will need as skills to work effectively as leaders and managers in industry. The CVF is a robust model and has been validated several times. It was validated initially in the early 1980s (Quinn and Rohrbaugh 1983) and then again more recently in 2009 with 528 managers (Lawrence, Lenk, and Quinn 2009 ). This latter study provides a comprehensive description of the psychometrics of this framework and survey which demonstrated good reliability and validity.
Research question
Two questions were posed in this research. The first was to explore whether the CVF could be used in a more expansive way. Normally, an individual completes the CVF survey as a self-assessment. In this research, using it as a 360 degree assessment survey was novel. Second, the investigator wanted to explore whether cohort data could be used to assess curriculum needs within the MBA course. If so, it would provide an example to other programmes that teach management and leadership skills on how they might use more research-informed approaches to inform their curriculum.
Methods
The CVF (Quinn et al. 2011 ) was used as the conceptual framework to develop an online 360 degree assessment survey on managerial leadership. The online assessment survey was developed by the researcher in partnership with Leaderskill Pty. Ltd., who built the web-based assessment. This occurred with authorisation from the publishers who manage the intellectual property and distribute its concepts through its book, Becoming a Master Manager (Quinn et al. 2011) . While the assessment survey can be completed online as a self-assessment through the publisher's website, it cannot collect data to produce a 360 degree leadership and management report.
Students who enrol in the leadership and management course, which is a specific course in MBA, are required to complete the CVF 360 assessment themselves as a self-assessment, and to collect data from at least six work colleagues. These work colleagues include peers, direct reports and supervisors. A direct report, in this case, is a staff member who reports directly to the manager who is completing the survey: subordinate is sometimes also used to describe a direct report (see Figure 1 ). All respondents complete the assessment online at the start of the course, and the student receives a full report at the end of the three-week assessment period which they then use to write up a development plan. Each of the 20 competencies in the CVF is measured with five questions, hence there are 100 questions in total. Each question is rated on a Likert scale from one to seven. Demographic questions were also added to the assessment and collected the following information:
gender -0 (male) and 1 (female); age -1 (up to 24), 2 (25-29), 3 (30-34), 4 (35-39), 5 (40-44), 6 (45-49), 7 (50-54), 8 (55-59), 9 (60-64) and 10 (65 or more years old); years in role -1 (1 year or less), 2 (2-5), 3 (6-10), 4 (11-20) and 5 (21 or more years); number of direct reports -1 (0), 2 (1-5), 3 (6-9), 4 (10-20), 5 (21-50), 6 (51-100) and 7 (101 or more people). sector of employment -1 (Business, Finance and Economics), 2 (Energy, Mineral and Resources), 3 (Construction and Engineering), 4 (Health and Human Services), 5 (Legal and Consulting), 6 (Hospitality, Travel and Tourism) and 7 (Education), and education -1 (Bachelor Degree), 2 (Honours Degree * ), 3 (Graduate Certificate/Diploma), 4 (Masters Degree), and 5 Doctorate/PhD. * An Honours Degree is a Bachelor level qualification with an additional research thesis component.
Data were collected using the online 360 CVF assessment survey over six trimesters or two years. A total of 111 MBA students completed the assessment along with 879 work colleagues over this time frame. Eleven students did not grant permission for their assessments to be used in this research and were removed from the data-set, along with all of their work colleague responses. Individual work colleague responses where permission was not granted for analysis were also removed. In the end, a total of 100 students and 746 work colleagues (224 Direct Reports, 395 Peers and 127 Supervisors) remained in the data-set.
The assessment was used for development purposes and not for performance evaluation. Students also were asked to select individuals whom they thought would provide honest and fair feedback. Respondents were assured of confidentiality in their responses. All of these factors help to increase the validity of the assessment results (Toegel and Conger 2003; Wood et al. 2000) . However, because the students were enrolled in a course, some leniency bias may exist in the assessment because the student's work colleagues wanted them to do well at university. Hence, they were likely to give more positive than negative feedback and higher ratings. Since any bias is likely to exist across all competencies, and the main focus here is a comparison between different competencies, any potential bias is unlikely to influence key conclusions within this paper.
Data were extracted from the assessment database and interrogated to investigate the developmental needs and strengths of the student cohort. First, an average score for each competency and for each student was calculated from the underlying five questions for that competency item within the CVF. This was repeated for both the self-assessments and assessments by the work colleagues for each student. Mean scores across all students were used to identify trends across competencies, including which competencies had means significantly lower than the 'ideal' of five. Correlations were used to summarise relationships between competencies and student demographics. Since means can conceal variability from student to student (e.g. a mean of five could indicate that all students are at the ideal point, or, half of the students are inadequate at level three and the other half over-developed at level seven), competencies are also summarised in radargraphs showing the proportion of students in the ranges of less than 4.5, between 4.5 and 5.5 and over 5.5.
Results

Student demographics
The gender split of the MBA student sample was 63% male and 37% female. Only 16% of students were between 25 and 29 years of age. Hence, it was an older student cohort with 64% of the sample comprising students between the ages of 30 and 39, typical of this particular MBA programme. The remaining 20% of students were aged 40 or greater. In terms of educational qualifications, 45% had a Bachelor's degree, 15% had an honours degree, 23% had a graduate certificate/diploma, 16% held a Master's degree and 1% a PhD qualification.
The students came from a range of sectors with 20% representing business, finance and economics, 28% energy, minerals and resources, 21% construction and engineering, 15% health and human services, 6% from legal and consulting services, 8% from education and the remaining 2% from tourism and hospitality.
In terms of the current role they were occupying, 40% of the sample reported being in that role for one year or less. Another 47% were in their current role for one to five years. The remaining 13% were in their current role for five or more years. In terms of tenure within their sector, 6% reported being employed in that sector for less than one year with another 28% of the sample reported being employed in their sector for 2-5 years. The remaining 66% reporting employment in their sector for five or more years.
In terms of direct report responsibility, 29% of the sample reported having no direct reports whereas 41% reported having one to five direct reports. The remaining 30% reported having six or more direct reports.
Work colleague demographics
Of the work colleague sample, 65% were male and 35% female. Some 20% of the sample was under 30 years of age, 35% between the ages 30 and 40, 25.5% between the ages of 40 and 50 and 19.5% over the age of 50.
In terms of time in current role, 24.5% of the sample was in their role for one year or less. Another 50% were in their role for 1-5 years and the remaining 25.5% were in their role for five or more years. The work colleagues had also spent a lot of time in their sector with only 7.5% of the sample in their sector for one year or less. A further 24% were in their sector for 1-5 years. The majority of the sample (69%) was in their sector for five or more years.
The sample demographics suggest a reasonable representation of the business sector in the community.
Competency strengths and developmental needs
The radargraphs that follow provide an overall snapshot of what the students and work colleagues denote as strengths and developmental needs in the student cohort's leadership and management skill set. To explore these developmental needs further, the raw data from the 360 degree profiles were analysed to investigate the proportions of each category requiring development. Figure 2 illustrates these proportions for the student cohort. The labels on the diagram were abbreviated for ease of illustration in the figure. The full terms of each label are given in Table 1 .
The inner jagged line illustrates the proportion of students who require further development in each category. This was benchmarked at the score of 4.5 as the score of 5 on the seven-point scale is considered competent (Quinn et al. 2011) . When the inner line is a long way from the centre of the circle, lots of students think they need further development of this area. For example, about 65% of students rated themselves less than 4.5 for managing and encouraging constructive conflict. The outer jagged line represents the proportion of responses less than 5.5. For managing and encouraging constructive conflict, about 95% rated themselves less than 5.5. This suggests focus in the curriculum on managing and encouraging constructive conflict would be beneficial to the cohort. The item developing and communicating a vision and the item designing and organising demonstrate similar results. The items working and managing across functions and planning and coordinating projects, while not as high as the other development needs, still demonstrate about 45% of students would need development in these areas.
In contrast, the items organising information flow and managing groups and leading teams are competencies the cohort feel they do well. These lines are farther away from the outer circumference of the circle and dip towards the centre of the circle.
The inner and outer lines provide similar results. The only difference is the benchmark point. The area between the inner and outer lines shows the proportion of people in the 'ideal' region. For managing and encouraging constructive conflict, this is about 30% (or 0.95-0.65). The inner line proportions are statistically accurate within about plus or minus 0.1. In other words, a 95% confidence interval for the inner line at the item constructive conflict (value of about 0.65) is accurate within plus or minus 0.1, or from about 0.55 to 0.75. This places it significantly higher than most of the other items.
The results from the work colleagues' data illustrated in Figure 3 reveal similar patterns to those of the student self-assessments and are therefore not reported in detail. The main difference in the work colleague data is that the inner and outer jagged lines are closer to the centre, as the work colleagues tended to evaluate the students more leniently. Table 1 provides the mean student self-assessment data for each of the competency items grouped by quadrant, together with a p-value testing whether the mean is significantly less than the benchmark score of five. The trends that are seen in Table 1 parallel the trends seen in the radargraphs above which explore proportions. Because of the potential for leniency bias, those competencies with p-values at 0.001 are particularly noteworthy. Areas suggesting focus in the curriculum are listed below and match the peaks (vs. dips) seen in the radargraphs above.
Create Quadrant: fuelling and fostering innovation and implementing and sustaining change. Compete Quadrant: developing and communicating a vision, setting goals and objectives and designing and organising. Control Quadrant: working and managing across functions and planning and coordinating projects. Collaborate Quadrant: mentoring and developing others and managing and encouraging constructive conflict. Table 2 lists the correlations summarising the relationship between the student self-assessment of each item and the various demographic categories of the students. Correlations exceeding 0.24 (p < .01) are the strongest and emphasised in bold as they are unlikely to be due to chance (the large number of correlations might generate type I errors: correlations that are significant by chance due to the large number of tests). The more highly significant relationships are those between gender and the items developing and communicating a vision, setting goals and objectives and designing and organising. All of these competency items reside in the compete quadrant. Women report significantly lower scores for these items compared with men, suggesting that they believe they need more development here. The other area indicating a relationship is planning and coordinating projects by level of education prior to entering the programme. These competencies reside within the control quadrant. Students with a lower level of education need more learning in this category than students with a higher level of education.
Discussion
The use of cohort data from an ongoing 360 degree leadership and managerial assessment survey provided useful evidence-based information about student learning needs which can be used to inform curriculum development and review. Using research to inform curriculum review and development can enhance the quality of a programme and increase student motivation (Bentley et al. 2012; Healey 2005;  Lingard and Renshaw 2010), because it integrates real data into the decision processes guiding curriculum development (Rousseau 2006) . The relative similarity in radargraphs between students and work colleagues also suggests that self-assessment data from students alone, using a leadership and management assessment survey such as the CVF, can provide relatively accurate evidence-based information about learning needs, provided a robust sample is collected. This may suit some academic programmes that collect student self-assessment data but not 360 degree assessment data. It also suggests that programmes should not discount what students are saying about their learning and development needs in a programme in favour of what industry leaders' claim is important.
While the work colleagues rated the students on average slightly higher, this leniency bias did not alter the relative shape of their radargraph against that of the student cohort. In 360 degree assessment surveys where the students are enrolled in a course, it is not unusual for work colleagues to want their colleagues to do well in their university course. One just needs to be aware of this tendency to provide more positive than negative feedback and higher ratings (Toegel and Conger 2003; Wood et al. 2000) , particularly when the students select the work colleagues for their assessment.
There were identified learning needs across all of the CVF quadrants and half of them fell into what might be considered 'soft skills'. This reinforces what has been identified in the literature as a misalignment between the skill sets needed by managers in industry (Mintzberg 2004) and what is actually taught in academic programmes such as MBA (Pfeffer and Fong 2002; Rubin and Dierdorff 2009 ). In the create quadrant, using power ethically and effectively, championing and selling new ideas, fuelling and fostering innovation and implementing and sustaining change were all areas demonstrating significant lower mean differences from the competent benchmark score of five. Other soft skills identified as learning needs were from the collaborate quadrant, and included mentoring and developing others and managing and encouraging constructive conflict. Mentoring and developing others were further identified as a learning need for those individuals with less tenure in their roles.
The other developmental needs involved more technical or strategic management skill sets. Some of these resided in the compete quadrant and included developing and communicating a vision, setting goals and objectives, designing and organising and managing execution and driving for results. Women in particular reported significantly lower scores for these items in comparison to men. This could be due to them having less experience or involvement in these types of activities. It may also be that the women in this particular programme were tougher on themselves in terms of self-evaluation than their male counterparts. These strategic management skills have been identified in other assessments as learning needs. For example, in an assessment of over 6000 MBA graduates from 2000 to 2006, many sought additional management education in managing human capital, decision-making and strategy and innovation (GMAC 2007) which would reside within the compete quadrant.
The other development needs which manifested were in the control quadrant and represented technical needs around planning and coordinating projects and working and managing across functions. Individuals with lower levels of education entering the programme particularly found this to be a developmental need, which again may be due to their lack of experience in the field upon entering the programme given their lower educational status.
Limitations, considerations and broader applications
The data from this assessment require some contextualisation as it is the first time the idea of using cohort data from a 360 degree assessment survey in an MBA course to formatively assess the curriculum has been undertaken. The students who enrolled in this course generally are in the 30-39 year old age cohort. Most are already working in their sector in their current roles for 2-5 years. Hence, the development of skill sets through work-related training and work experience would elevate their mean scores on the CVF assessment in comparison to other MBA or management courses where students are younger and perhaps less experienced. This may also explain why there did not appear to be more learning needs in the functional or more quantitative areas of management. Conducting similar assessments with younger and more inexperienced students in other management and leadership focussed courses and programmes would be interesting and likely to create different outcomes. This in itself attests to the value of using a conceptually valid leadership and management framework like the CVF as a formative assessment survey to analyse curriculum needs.
However, there are many other conceptually valid surveys that academic programmes use to provide students with information about their skill sets and competencies. This research has demonstrated the efficacy of collecting data from a survey across cohorts to assess curriculum. To this effect, programmes that use other reliable and conceptually valid surveys to assess certain work-based skills may consider collecting the data at a cohort level. When data are available at a cohort level, it can be used to make informed judgements about the student population, their learning needs and curriculum gaps. This information is lost if surveys are only administered at the student or individual level.
The data for this survey were also captured within the context of an elective course designed to develop leadership and management soft skills. The students completing the CVF assessment survey in this course may have identified in themselves a need to develop soft skills which is why they enrolled in this elective course and why these soft skills appeared as significant development needs in the radargraphs. Collecting data at the beginning of the course for all incoming students would perhaps offer a broader analysis of curriculum needs. However, the study demonstrates that using 360 degree assessment can provide useful curriculum information thus meeting the research expectations.
The course in which these students conducted the survey does address some of the development needs around managing constructive conflict, coaching and mentoring, setting visions and writing goals and objectives. While some of their development needs were addressed within the course, it pointed to a need to increase focus on these skills. As a formative assessment, it provided evidence base to the content that is covered and missing in the course, and more broadly across the entire curriculum. Some of the other development needs identified in the survey are managing change and innovation and managing projects. These concepts are covered in other courses in the curriculum, and the survey provides a focal point to assess whether the content is adequate for what the students need in practice. The results of the survey also provide the faculty with a framework to consider how these learning needs are being addressed across the course during curriculum reviews. The ongoing collection of data will also provide the programme with an opportunity to re-evaluate the success of any interventions by re-examining radargraphs and results of future cohorts.
Conclusion
This study has demonstrated how 360 degree assessment data can be used to formatively assess student learning needs in a leadership and management course, nested within an MBA programme, and how this information can be used to inform curriculum development. While there were some contextualisation factors that are needed to frame the data, academic programmes that use surveys in their programmes might consider collecting this data across cohorts as evidence-based mechanism to assess and evaluate their curriculum. When this data is used in combination with other curriculum review processes described earlier in this paper, it may be possible to more accurately design and plan a programme that truly meets the needs of the student cohort and market. This is particularly so given the student-centred focus of the data that emerges from this particular type of 360 degree assessment.
